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(57) Abstract: 

PURPOSE: A dry etch apparatus is provided to 
supplement a problem that a partial etch non-uniformity 
within a wafer in the etch process could not be controlled. 

CONSTITUTION: A dry etch apparatus includes a 
susceptor(12) on which a wafer(13) is placed, and a 
radio frequency(RF) electrode(16) for applying RF 
electric field to generate a plasma. A gas distributor 
for partially differentiating the amount of supply per 
unit area of an etch gas is positioned at a side 
opposing the wafer(13). The gas distributor forms a body 
with an upper RF electrode(41) and has a nozzle hole of 
a radial point symmetry based on the center of the wafer. 
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(54) EtEmaa ai£^ a^^^sra 

sis m$\°\ m&*u\ ^saisj gs^woun ^ioihh ^oidi :q^» sejoi eii^afe a> 

U2| S^M ^?£36Fi= AH^JEH SI CHS 1 S^HJ OIIS JH^°^ UEfLU^ B^EOIDK 

E2b ^^l^tH 6f& S^M 01^^ §BU2J ^^OlOil Dr4*2J 2^ MAr^PS] 

£3^ &|2tatfl Ul CHI AH ^01^ AH EH Oil RF(Radio Frequency) 2 £101 §£1xUtr 

6JEHB UQLHfe BSSEOICK 

£4 LHXI £5^= S ^ h SCHI OS ^a.ai^^xISJ tfAIOIISSI DH^oj ^ah § UEftH 

B£. RF OfEUM 1^6H £^6^l Eh S^OIDk 

£6 LH XI £7^ g Ht90|| 2i 2* S fl 2| *JA|0jlM3 JH^2J UEffcB 

B£. RF OFBUM »8H M^SF^I B S^OIO. 

£8B g gJ ±JA|0II0II [The 2j*'*'2JSxl0llAH ^a#3|2| tM^S ^51 UEHJfe 

E9~ g g ^A| Oil Oil CUrB a^l^^SxIOllAH AH EH g9¥3 ^£¥011 CfE RF 

2£!0I gdf^ 61" EH S UELUHfc MS* 3 6! BBEOICL 

£108 s as 21 a ^Aioiioii mm a*i&!^s»oii/H ah^jehsj ga^a ^e^oii u 

£^ y|2Jg ^ Ah 01 E SJM^OI ^ xl £1 CH UEfUj^ UH^&J B^EOICL 

*Eei°i ^s^soh cue ¥s£j 

10: 11. 41, 51. 61. 71: &¥2^ 

12, 92. 102: AH *J EH ( 5^2 ) 13: ftlOIBI 

14. 15. 105: ^ Ah Ol E BS 16. 96. 97: RF(Radio Frequency) 22! 

21. 81: 22. 82: EP^S 

stsoi ^rntz Jim j mot si BBiuim 

s gjgg B*SEMSM J9IS0II Ahea^ a&!*!2*S» on ^sh 5jo^ A -j ( S p. ^/dlo^lfe 
SIS XI Xil^M ?i6H MOIIHfl 3>SSf tin 2jA.A.^o| ^gjgs ^oj ^ 81 fe 2! *l a* S M Oil 

ysaisxia mi s on iuoi ah ^xhsi nasi»3j sua. s^s^f sxim 
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9g3i ?)3HAHfe aa §se ^loimei 3ig3ies lai §id. codah. &s.xmx\ 1112a 
§2 sgoj ^ssoiiahe aa ±!2|g I2S §ID. 

ggfxjog AjavggOl Sr^OiOf 22j2Sb M8 S^S, ^^S. ±1^21 3iJ£J. 

i§£i 9§#. me 38 £# eoi a?aa. 3£i3 *j^oie cheh ^ 

a 4- oil cn& &j^»2i 2§oi §^8m. «oiffl^2i fixioi cos sue *wo\ 
p. 

±!2J0Hb 3X1 9 ^^21 ^^^2^01 SlbOH 2f2|0| §9ii S!°H£ §S 

a gaoii cod a<^2s ai^sd. s^i^s msoi 3311 §2. a^bia &msoi *s 

3. 61SJS0I feDb 01 §01 StOIAH USI A1S33 SID. 99. d^OI fg &I2NM 
b SIK8HI 8*3. »af=ie! i! 3 421 §^§ 31XI2S 9CH3j §21 8X1131 BO. 

34)4,'^ 018 B> B (Ion Mill ing)j» §£139 A|2t. RIE(React ive Ion Etching)^ »& 

S£I21S13 *!2|, SD201 ^a^j» 1*8 »Sf2!e! *!2|2S US 4= SID. §£139 ^2|S 

s ?n^a aisasss ie aAia sai 3i§; 4= si2u anum goiiib 

8HI31 S!D. SD201 &|2»S tms flBitiPh §2U 9CHS § §SS ±1^3 bfllgg 
3 CHS 3HI3 SID. 

§£i^oi ^ 2f 011 ah M?i9i mm stfg oixi3ii ab sisfe ^3123 5#. ajzis 

§01 oi^oiiib atHsi a^a ss. ^3123 lasotaa a»sai a&ai H23 s 

2. 011 lh xi mm m 4= sid. neiai oi§ eiig ^^§0121 s shioii 93iab 

011 y 11 a use* 9S>g 3ixi3 sid. 

oa/d. g£i2oi ^2121 »gs §^si s^spi ?ioHAHfe 01 g 22011 §§?s ^b 

HI 21 ^£8 S^S WS.ll SID. 

^Sbib D4=2i 9iioimg &WI xnasib uHxia^ji) 3H5H2I Fionas ^83 ggsytnoiiAH 

XH£l81b 3H«S±!(Sinale Type)2£ Us 4- SID. §2H3 9IIO!EHg AtStt (IHb BH 

x|g)±]3 XH£|31 B2201, UHx|gf<y2l 6|2T3H|0I/H2| a,'2J0| OI^PCHIIb 2^?§ 9B0I1HSI 3 
9|| 01 01 LH3 ^8 flIOIffl A10I3 &J2| M3S£OI g 8*1131 El II SJStD. 

99 89XIU 129XIS 9II0IEH31 CH^gal gOII 0}£f bHxIg,^ ^^SH|2J ?5^9J &3IIS 
3hS §HPI SO. [021 AH SISCHIfe 9II0IEH AJ0I2I ^l^iSi &&AI3PI 9I8H 

3H^g,^ ^!2i§bis ois& ^^oi atom 3 sid. 

32HD ?H«gf^2| *A^gti\m 0|§§f ii2tg§0IIAHE gbl LH°i 012H ^Hl 8J8I01 
911 01 EH LH2| ^2^3S^OI 01 S SI SHIP! S3 S!D. 3213 01 e}E«l§I|2| 3S^SK)II 

co 24- om ^ Hi 3i 33 sid. oi sf M^snnm sifs Dia 4- si^ x 3>m e°jg« 

E2?S S5SISAH #D)S3|S ShD. 

E1S S£H°I SD20I ^J2|§bl2| ggiybHOilAH ¥IIOIEH?f feOlfe ¥S0IOi. 34^EI SgfOI 

ej^igfe sm°i a^s ^p^sib ahseh s cut? a^2i m mm deilh^ e+ 

seoid. 

AH^EH(12)0|lte 3?Ef a^g g35^ RF 33(16)01 30! AH s S6H ?3§S01 8^a^2| 

^ii &D. SEgh AHSEH(12)0||b ^2|9fe ¥II0IEH(13)2| 8E1 8101 ^^1 

feOPI AS WIAJOIE HS(14)2f AH S EH 2) a^g 9|& eijAIOlE KS(15)0I SSSD. AHSJ 

EHd3)2i psat ^92i yva^(ii)§ i^Bi s^s ^sabQi giiacn sid. 

#921 #^3^(11)011 3^Eh aSIOI 25333 AH EH ( 12PI Sill 4=E SID. 

#¥a^(n)oiib D4=a ti?g§ d\b sa^ia ^e^iioi issi2 as& §eh 

■ ^nibQi sisa a^s ?i£ sag ?nib s^^i bid. 3£i3 gsgoii 

tf#g 9\m a«AhOI= g!S0|(14) 9II0IEH S9a gSJVOIIAH 3 &i^OI 5 

sstHdo) ui^a a^so 23 miboii e, i 2ia ¥iioiEH(i3)g ?im s 

^si^ii asiAmo. oia& oi^s ?iioieh(i3) s»¥oii 2£ib 3^m saw ?aveo if 
sfa3 de saoi sashD9 ^^ot^a ss^t a§§^ s^obe sd^oj ana ^e^i 

9III3II 3D. S^. fllOima B»¥2| AI^SOI fed Sfa^l 0)391113 AJ2|g 9 

8^ §£S S^SI^I CH^?II @D. 

E2b ^l^gbH #9 a^g OliPb eaa ^^?l^ a 6.^ I Oil §#9 D4=a SA^a 
<yS#EHM UBUIb E90ID. 

911 01 EH « #¥011 9lx|8lb SSI2I Si.PI (21) 29011 D4=a 312 ine^S(22)0l ggf¥ 
g ?B¥2| ?S2iOI SSaCH SID . 3£jQI M^E SSI^bia 751 M9 I3£l 

b 312a adSEI 9§31231 911 01 EH 31SI1£ia ISbHa ^9 A10IS UB1HU 31b SEH31 
S2§ S# 911 01 EH ?S¥2| 222 312a b£31 2= b^3HI SCI. DDAH OIS ego13l 
9I8H 9JI0lffl ^9V0)I 222 312a fe£i feCXg SQ31 ^9D. 

£38 SSSSbH LUCHI AH 9II0IEH31 ^Olb AHS'EHOfl RF a@OI IBISlb #EHg UDLHb E9 
01 CI. 

il^gOII S§fg Olxlb 22S RF a^OI S12D 23E1 1*8 gEHa ^2|#X| Oil AH b 9313 
b RF S3)|g ¥S^J2S 4 b SJ31I SO. 

3 WOOSE AH EH a ¥S519 82 ^. 9JI0IEia ¥S^9 82011 DDAH2 9JI0IEH LH SI ¥ 
§3 &|2f«OI xlOlg Si 4= SID . 3£HD 3|ga SblOIIAHb 9JI0IEH 39011 g§& § EH 
£9 a^g eiiAIOlE g!SOI SSTII 92S 01 g §6) ¥S2J9 823 288 3£43II 
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01&21 e^§§ aiztsfc aioim a soil <y^g§J2i «gsta iy5Dt &j»sj ^es 

§SB SIloHOt ShDfe §13011 CDS* SgSJOiOt Olfe^OlU iSS! ii^&i ?> 

XI 5812 Sia. 



S ^goj axjo, ^SXIOIIAH 2§?2£ ^gSIIHa SOPf §8^X1 ^2|S§0IIAH 

3101m ui2j ¥B^b g^iai 5ii 4= sjste 2§ 4= sife bexhsxi 

Hl£g 2<^2}§XlS Hlgslfe Q| Sia. 



s^spi 91 e b if soil as besisxi mss aai^axifc. suoieui * 

Olfe AHSEH, feOI AH^'EIOH ^xl@ y^4=B % RF 3 3IB £J ?hSK51 8&t£0t« 4SgAI9lfc 

rf a^g ?di8*fe a&j&j^sxioii siouh, &^i rf a^ ^seii &¥ s^2i sehs 51 

Sid feOI RF 2^ #8*21 CH8B0II § JH 3^ AF0|2| ?S?°1 Q§)ll & 2§ 

4,01 ^^s gsspi b arson oa bexiisxi n\zm a^^aisxife, bioiih^ s 

01 AH S El , fe^l AH EH 0)1 gxIS teS^B K RF &3I« E!^8K)t S£|-^Dh« ^^A|3|fe 
RF 3^?s ?dl8>fc a^AJ^gxIOII 2501 AH. feOI 911 01 HI (Ml CHSBfe eOllAH A!at3l£:2| Bfl 

s^s ggifs a=;ni ^^sa^is ;>*xi{= 31 ^s°s &a. 

aoi =»s &S8P1 a& s ^sej ag sehoii cos bexiisxi isi a^^^sxife. 

SlOlfflPJ *0lfc AH a EH, &j\ AH^EHOII £XIS ^2,^9 SI RF 33HS B^SK* S£t£0}« 
£!£!A|5>lfe RF E^m =?U\6^ 2j ±! 2| § X| Oil SIOUH, RF 3=R ?hSQI 231 

Sib S=?2| S^Si 5I40H2I a V 01 XI 2, 2* S^Ollfer B3g 2j:>iai= RF 3^ 

01 SIEf 2f2t°| RF 3B0I 51 ^§°£ 

feoi =»s g^of^i e tttssi sa§ sehoii cos behi&xi diss a^stsxi 

fc. HOIfflin *0lfe AH^EH, AHSEH0H gxlB 9! RF BJ^I-SK^ SEI 

£Q*g <SgA|3|i= RF 3^8 ^d|8hfe a^Ai2|§x|0ll SIOUH. &D\ AJfllHfe **40H2| 
°S UVOiXIH, at g^S US SEl :>1XI£= #21 yst^B2| ^xlgSS DSI Sffe 

s vaoii iic ois uss 9001m sbou 2» as aeisoii °im ie»s, 
soiiAH ^§ 01^21 s^s suiter §a^oh g» sei M^fshoi ^^£ife ?-iioim sboii 

2» *S2g SAI81E^ 8hfe 2J0ID. 

S SfSOII as 2±j^2f&xlfer DI^H ?IIO|ffl°J g^°S¥Ej &A^°| gCHS°J ?S 

5 S>?« SIHS ^£S| 5i4=BE ?ll 01 ffl g^je ?I52£ g}Ah^2| gCHSSI 1EHS 3 HI 

6 sia. 

CH»8hfe ^Sh RF a^ ^SQI ^¥ a^2| S EDS 518h01 CHSfElfe a^SCHI §SI 

ZI^S QSJI & B tteOI 2i01AHfer, ggfOII/H PISAH RF 3^21 B^S 
&£IShfe 3201 ^B^Oia. 

p. see soi ohy ?ia ^025 s^u, sboi gg&! ^ 

21 BUAH Ol^OIXIfer 5SB2S ShXU. g2J gEH» 3>5II 8IW SMI^os S EH 

£ 8^U S^St SEHS Shfc 210ia. 

H2H2J ^I^OIIAH B^aSiSOl CH3H 9H0IIH 3321 SEi H = 8^ 5"AfOIE ^S°l g} 

a<2i asoiu. se*5!2£ 8^¥a^ol sjfe: Anaa^h shs la woiih^ ?is 

8^1 soi «ioim a?)Pi- 2,01 ^a. a a ah ^¥ a^s o\a\g. s^smi s^sj 

fc a^Bsi B2?oi 2S8fe^ shb 2ioi oife^oia. nana ?iasi e=^£ ejshoi 

S| *J2f0l #^8HI CCHb ^¥ a^e Of2HS M^6f?ll SSS ^E Sia. 

es^shi 3?ia sag ¥g^i°s a= 5ii e 3^ga5iM j\x\^ ?tm "§°g sh^ 

S WgOIIAJfe. as ^^5201 91 01 ID SB Oil £M US© CO). aSBHOII £|8H BHSSfer 
¥BQ ^^¥OIIAH ^SEIE^ SFfe 201 SB32J S EH 51- SO. ine^SS) gSSEi 3311 

s*fe pa ^^¥2i ti?si a?n if 4=e Sin 201a. 

neHU 0I&H& H B 5j B 3^21 g£| as S2J°S g^J¥2| Aj2|2fgOI ¥£!B §?. 

^ga?i2i ts^?s2i ssi ggfoii sga?ii & 4=e 21a. 

rf a^ fe f 8h ^sai sio)£ 8^21 a^as ^4=3H2i i?2? a¥oui;a, 21 s^oiife 

as RF 2 311^ EIME^ ^^2| RF aS!OI BgEJfe S SSOII SiCHAIfe. 8>¥3^S ^ 

s flioini^ *oife A^sJEH3^ as bsqi, ahsjehs s&'sis g 

XI 2| s«o S U¥CH 2f S^O^ §B8hI2 DS Emm [315101 21?IEIfe RF 3 311^ a 

= 311 Sffe SEH3^ SJB^Oia. 

SB. ££5§0I 5^8l£s AHSEH UI2J ^^4=B2| ^xlSSS B B SfSOII S!01 

AHfe. AHSJEi y^§ eiiAhOIEl gJgOlU ^^4=2| g£55I &SI8f01 S^S!S Zl£l^ 3011 

210H a¥CH3 s^ofa ssg geisife §EH^^ i 4= sia. 
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oisk s uMwm §¥§f tat »£»« &ahisi ^s»d. 

£4 LHXI E5B B ttSOII CDS 2!*1±!2f§*l2| *JAI0)|g2| W^Ol ?Si UE>«! BSE 
|§, &►¥ RF S=}g OfSHS »8H 2^81 3)1 St §¥0IC1. 

£6 LHXI E7S B ttSOII CDS 26)4! 2*9*13 £JAI0)|g2| 31*36! ?SI UBU BSE 
MS. RF S^S Of EH • &8H g^ 81 3)1 & 3¥0IC1. 

£421 E6CHI AH fe &¥S^g(41, 61)2) §ED3) ^§ 511 31*1 B ¥E£Hg 01 ¥0) 

AlBCHI HI6H £521 E70HIAHB &¥2^g(51. 71)S OI¥B B31 SgOl SJ S OI¥S 
AH S!U SxHI^IESB g§IS)3HU 2 = & § EDS OI¥B ?S@a. 

E8S B g*g2| g ^A| 0)1 Oil COS 3 <y 2} § *| CHI AH D\±St}l\ (81 )2J tg¥S(82) §51 
UEIUIfc 20IQ. 

E82| SfCHEOIIAH MOISOI ggj¥2| Eg¥g!£C1 ^S¥2| Eg¥gJ2| XI&!E3h CH feOhAH 
9)1 01 EH ?S¥21 S§gbH2| <§?2* A10IS SO) ±)2t31±21 ggOIIAH &1{iaB 3)1^3 
2S dDSSlB t 1 S CHI AH E 6)2,^1^2) B&jOl 911 01 IH SB Oil HxH mm& 4=Se OI¥E^ 
B&8)3)| SO. Z12.HU CIS eJShOI iS?S| il'-lli IsS^ iifi31 2!M HUB B*CH 

S sgf¥2| tI?S H EH 33)1 IT 4*E 24C1. 

E9B B BS2| gf ^A| Oil Oil CUS 2±)<N2Jgx|0)|AH AHSEHOII gg¥21 ^£¥011 B5|g C) 
S RF 23)13) 2J3)£l£s 2|2|0)| g£3 231 SSAIt! gEHg UEILHb 3H&13S ESOI 

a. 

B ^AlOflOIIAHfe AHS'EH(92)2| g^M B&810) OS RF 221(96. 97)g e!^»5SSU BJCHS 
^¥3^(11)0)1 RF SSi 2!31tf 4>E 21Z1. g^i M^SS 3£IB SCI BS 
B&S10) CIS SSS 20)g 4=E 21CH. 

E10B B Si ^A| 0)1 Oil COS 2HA)A)2|§3;l 0)1 A) AH £j EH Oil gSJ¥21 ^S¥OII US S 

E£ «2*g 9i)AF0IE tUgBOl gxIBOH 21B gEHB UEILHB 3D^3B BSEOIQ. 

E100UHB £921 SA)813HI AH£J EH ( 102)21 §™S ¥B61I>. «2JS ^AIOIE SgB(105)2| 
C) = 3)| 6)01 g^gS ggAI £?I|£IB gEl HdlS 4= 21^8 UE1LH2 21C). 

01^21 ^AlOllOIIAHfe B ttSOII/H RF 2^21 s! EH CHI 2J& RF A)0|2) B 

3§ 5§81fe 5. 31±B20|2| ^2|31± ggg ti?g2| SxIgJEg g£l8)B 31, AH 
EH U fe'?25I S^iS ^BShO) OS RF S3)8fB 2, SE1 C1=3)| 

SIB 28 2} 2^ §]] oio U , oi§ B Sfg2| a§g E¥ ¥41 01 HH U)°) <y2)2SSS 
°£ 8)B 201 01. H£)AH OIS B ttSSI ?§§S ^fll^e) iS15D) 2ji)^^S*l U) CHI AH 
AH£ 5&30) Afg^ 4= sio. P. em 2| e4rS 5§0I OHS^S S? A)gl 
4^ StO. 



CE)£)AH, B ^S0)| 2|8)B HS^J I!§^S fi§)B ^£fll§*|2| fl|SO)| 210HAH, ¥11 01 m U) 
0)|A)2| ^i^gg £§8101 ^ar*2tt«SS eiff SSgifS SOIB S213f 2iC). 

OI^OIIAH B igg 3IXHS ¥fllO)IOII CH 3D AH B ^ All 81 ^SaStXIB B 3l£Ah& g 

fl UCHIAH OSB SI SI =^§01 3)^&B &2XK»I3)I 2J0HAH gei)§1 20101, OIH& SI 

aj 4=§oi §¥@ s^g^g^oii &a& 2010. 



a?» 1 

(^XHI) 

a?» 2 

(MM) 

3 

(^«l) 

S^H 4 

SII0IIH3) &0I& AH S EH , &3I AH EH CHI MZ\& a^£f S! RF£3)|g B3)8I01 S£)£0)B 
^SA|3IB RFS^S ¥UI81B 2^ i)2f§*IO)l 210) AH. 

feOI ¥IIOIEHO)I CD gf^fe SOilAH ^2^3)^2) B?)S5)g §3Ki ¥B^JES C1 = 3)l S! 3)£ 
B23IS 3 Hlb 2S ^§°S SIB BEx)l§*l DISS 21^ i)2f§x|. 

§¥11 5 
«I4»0II 2! OH AH . 

£f3l 3)£ B23IB, fe f ¥ RF2531 fifllg Ol¥01. 911 01 CI g^Jg 3ISES »A1^S| SCH 
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ssi ^e^s ^si 3im ^§2^ 6^ feoi e>£»s» Hiss ±,'^§X|. 

8?» 6 

XR58T0U 2i01/d. 

8?» 7 

(SS)»I4». HI5». «I6» S CH^ B 3011 &CHAH. 

rf2^ ^SQI ^¥3^21 gEHM £«8K)I £01 RF2=} &6f2| CHSfBOII 1 » 2=iA|> 
0121 □ = » s| >je ^§o^ 8^ &3| BJ£aiS» XII £g 2J±i 

SM. 

S?» 8 

a?s 9 

(Atai) 

8?s 10 

(<W 

11 

12 

(^Hl) 

a?s 13 

9H0IIH3J ^Olfe AH EH . &D\ AH £J Ei Oil gxl£ ^ RF23IM 2J}F6F01 HcLI-ZEOI-M 

^^A|3|^ RF2^1 ^dlSfrte a|^§x|01I Si 01 AH , 

£D\ AH£JEii=r §§2^ U¥CHXIH. ^ S2?S CIS ££M 3*M£* a^4* 

eg Mi\m^m s>t ^§2^ sit e}£»isa xiiss 2^ *^§xi. 

a^s 14 

WI13S0II Si 01 AH , 

*oi a^es. ill §£i?b tye^oiw . mm&zi bbi ohoi ^011 ah 

UV0i£! geSDhQ g£M B£|S*£^ 6f^ 51 ^S^^ 4f3| y£x||§xl 

a^ps 15 

(SS)fll13» £te XH14&0II SiOUH. 

RF2^ CHI &¥2^2| SEHM £§S^ &D\ RFS^ 6J8*2| CH8H0II 3» *!^A> 

0I2J &3J« ¥^3°^ Cfs^i 5§ ^§og 6^ ^£fll§X| 2^ ^§X|. 

a?a 16 

(aS)»H5»0ll SiOUH, 

#31 violin Oil CH»E|fc £5 Oil AH g^ofb ±m^<£°\ H3IU 

XI. 

a?» 17 

(SS)HI16»0II 2J0UH. 

RF2^ 31 SHI S^OI 2^2| 2^2^ ^^OH2| S2?SS U^CHXIH. 2| § 

^Ollfe 2J^^£J^ RF^I^ »B2t£l£^ 2*2*2| RFS^OI 2 1 £J fe 51 6^ ^Pl 

^SxllSxl Xil^g ^^§xl . 

a?» 18 

(SS)XII13S SEfe XI1 14 & (Ml 2ICH/H. 

^^1 ?l|0lffl0ll CHS^afe 2 Oil AH ±\^Dl±m S28fb i^M^S^J B^IU ^^^^^ 
sh ^hXI^ 51 ^§2S 5^ ^^1 ^£xll§xl *ll2£g 

xl. 
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19 

(Sg)»M8»0l| SI CM A). 
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